Abstract-The present study was designed to assess the importance of binocular information (i.e. binocular disparity and angle of convergence) in the control of prehension. Previous studies which have addressed this question have typically used the same experimental manipulation: comparing prehensile movements executed either under binocular conditions to those executed when one eye was occluded (monocular). However this may not be the correct comparison as in addition to depriving the subject of binocular depth cues, it also deprives the subject of any visual information in one eye. Therefore we determined the prehensile performance when the subject viewed the target object and scene with either (i) two different views (binocular), (ii) two identical views (bi-ocular), or (iii) one view only (monocular). Overall, the qualitative and quantitative performance in the bi-ocular and monocular control conditions was very similar on all the main measures (and different from the performance in the binocular condition). We conclude that the de cits in performance observed found for 'monocular' reaches should be attributed to the lack of local depth information speci ed by the binocular cues. In addition we speculate that convergence angle and binocular disparity, although involved in both the pre-movement and movement-execution phases of the reach, the cues may be weighted differently in both phases of a prehension movement depending on the behavioural strategy involved.
INTRODUCTION
Visual information is important in the control of prehension. When we reach to grasp an object, the hand is moved towards the correct location in space and the posture of the hand and ngers is shaped to the size, shape and orientation of the target object, well before it is actually grasped (Jeannerod, 1981 (Jeannerod, , 1984 . Although there is typically a range of visual information sources available that can be used to determine the extrinsic (e.g. distance) and intrinsic (e.g. size and shape) properties of a target object, one view is that binocular cues (binocular disparity and angle of convergence) are paramount in the context of prehensile control (Previc, 1990; Servos et al., 1992; Dijkerman et al., 1996; Marotta et al., 1997) .
Several convergent lines of evidence support this idea. The attraction of binocular cues from a computational perspective is clear as, in principle, they can be used to specify the full metric (Euclidean) properties of the visual scene, including the absolute size and distance of an object to be grasped (Foley, 1980; Bishop, 1989; Rogers and Bradshaw, 1993) which is ideal for the selection of appropriate motor programs (see Desmurget et al., 1998, for review) . In contrast, many of the pictorial visual cues (e.g. occlusion, texture gradient, linear perspective) can yield only relative depth information. Second, Sakata and colleagues have shown that many disparity sensitive cells in the posterior parietal cortex of primates, which is involved in control of manipulation-related activity, are also selective for 3D surface orientation and for object 3D axis-orientation (Shikata et al., 1996; Sakata et al., 1997) . Third, Dijkerman et al. (1996) described a neuropsychological patient, D.F., who, despite being a profound visual agnosic, could perform reaching movements similar to those of 'normal' controls but only when binocular information was available (see also Marotta et al., 1997; Mon-Williams et al., 2001) . Finally, binocular information has been intricately linked with the control of prehension in both adult and infant behavioural studies. Servos et al. (1992) , for example, found that reaches made by adults under monocular viewing conditions (i.e. reaching while covering one eye) produced signi cant effects on many kinematic indices of subjects' prehensile movements, including lower peak wrist velocities, a longer deceleration phase and larger maximum grip apertures (see also Jackson et al., 1997; Watt and Bradshaw, 2000) . Similarly, Yonas and Granrud (1985) found that infants sensitive to binocular disparity made more frequent and successful reaching movements toward objects within peri-personal space when compared to those who showed no sensitivity to disparity (see also Braddick et al., 1996) . This is an impressive range of evidence. Nevertheless, it is equivocal because monocularly guided reaches may differ signi cantly from 'binocular' reaches on various kinematic indices; the normal relationship between object distance and the transport parameters (e.g. peak velocity), and between object size and the grasp parameters are usually still observed under monocular conditions. This suggests that the extrinsic and intrinsic object properties are still encoded reliably when binocular information is unavailable. Given this, it is dif cult to conclude that performance under monocular viewing re ects a loss of critical depth information provided by binocular vision. Moreover, behavioural studies have typically used the same experimental manipulation: comparing prehensile movements executed under binocular conditions to those executed when one eye was occluded (monocular). This may not be the correct comparison, however, as in addition to depriving the subject of binocular depth cues, it also deprives the subject of any visual input to one eye. Therefore the ennervation of binocularly driven cells in the dorsal pathway may be sub-optimal and, as a consequence, reaching performance may be affected. If this is the case then the conventional attribution of the effects of monocular reaching to
